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Original filed claims 
Translation of published PCT text WO 96/10207 
Anianded on November 04, 1999 
5 CLAIMS 
1 ) Spa c e t el esco p e compr i si ng: 

a) a f i rst stor ey containing a membranous mirror and said mirror 
actuating ttt*d- p*otcetin gde vices; 

b) a second 3t o rey locat ed- at the focal plane of the- m i rror and c o mb i n i ng 

1 0 means to r observing the i mage s 

c ) a th i rd s to rey l oca t ed - at t he - e ti rvature ce rri ^r— of th e mi r ror;— smd- 
contain in g means to ex pl ore the s hape of the mi r ror; 

" — d) a ac c e s sory l igh t dev i c e l i ght i ng the o b j er t^ » ernton i zod by t he opt i ca l 
sys t em; 

15 c) q m e^ns to ren de r j o i ntl y -Hre th r ee s to rey—and the acces so ry li ght 

d e v i c e , 

characterized in that: 

f) the mirror and its actuating device are eor ret t t ti ted — by — conc entric 
m embran e s, f i cc at the i r per ip4> <! r r r es and t ie d b-y^ trrc t r centra l parts, direef4y 

20 or by an i ntermediate dev i r e-; 

— 9) the mem-b r - an e s, or only t h e- actuat i ng mem-b ran e , have surface d e vic es , 
conductors-; — in su l a tor s, — a-n-d — s e mi — c on ductors, — s e par e d, — con t igu o us — or 
stacked, — co n s t i t ut i ng — i ntegrate d — c i rcuits, — and — su r fac e — e f e - c-mKfcs , — having 
p a rti culaaar l y co i ls shape. 

25 2) (canceled) Telescope according to the claim 1, characterized in that a 
winding centered on the optical axis of the telescope surrounds the means of 
uniting rhp three storeys at the level of the mirror storey, and/or where a 
wiring or a magnet with axis on same optical axis are tied to the mirror 
storey of said telescope. 

30 3) (cabceled) Telescope according the claim 7, characterized in that the 
means tying the storeys is a blind cylinder (2) rigidified by tubes under 
pressure and by polymerization of a resin impregnating the said cylinder and 
tubes. 

4) (canceled) Telescope according to claim 1 , characterized in that the blind 
35 cylinder (2) tying the three telescope storeys together is placed in a 

protecting jacket (3). 

5) (canceled) Telescope according the claim 1, characterized in that the 
blind cylinder (2) and the protecting jacket (3) are first folded by telescopic 
invagination then by folding spokes wise and scrolled along radiuses. 
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6) (canceled) Telescope according the claim l t characterized In that the 
closed tubes associated by links to jacket (3) or to blind cylinder (2) of the 
telescope are folded by telescopic invagination at the same time as cylinder 
(2) or jacket (3), and have apertures through wich a pressurized gas can be 

5 introduced to provoke their extension. 

7) (canceled) Telescope according to claim l , characte riizod in that the blind 
culinder (2) of the telescope (1) and the protecting jacket (3) are slightly 
conical or bi-conicai. 

8) (canceled) Telescope according to claim 1, characterized in that windings 
10 symmetrically centered on the optical axis of the telescop (!) are fixed on 

the blind cylinder (2) at the level of the mirror storey. 

9) (canceled)Telescope according to claim 1, characterized in that the means 
Of folding are made of linear vertical elements associated by pairs, vertically 
mobile from an upper position to a low position, and integral of radial 

15 displacement means, moving continuously from a position far from the 
centre to a position closed to the centre. 

10) (canceled) Telescope according to claim 1, characterized in that the 
means recognising the shape of the mirror, situated at the control stage and 
defining the optical axis of the mirror, moves inside a circle centred on the 

70 optical axis of the telescope, and perpendicularly to this axis. 

11) (canceled) Telescope according to claim 1, characterized in that the 
means adjusting tne mirror and its actuating membrane are gimbal or ball- 
joint mounted, and provided with actuators. 

12) (canceled) Telescope according to claim 1, characterized in that the 
25 means controlling the mirror modify continuously the generating line of the 

mirror, while maintening the shape of revolution of the mirror, in such a 
manner that at each instant exist a circle of minimum aberration centred on 
the optical axis and moving from the optical axis towards the outside or vice 
versa, 

30 13) (canceled) Telescope according to claim 1, characterized in that one or 
several photo-electric matrices scan the circle of minimum aberration. 
14) Telescope according to claim 1, characterized in that the mirror and its 
actuating membrane are made totally or partially of a material having shape 

m emory. 

35 15) Telescope according to claim 1, characterized in that, for their folding, 
the mirror and its actuating membrane are made quasi flat by a succession of 
centred distorsions, alternatately concave and convex. 

16) (canceled) Telescope according to calm 1, characterized in that the 
means which unit the several storeys is a tripode pyramidal frame the 
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triangular base of which is contained within a circle distinctly smaller than 
the mirror. 

17) (canceled) Telescope according to claim 1, charactered in that the 
frame is made from flexible tubes having a complex annular structure 
5 comprising, going from the outside to the inside : 

a) a textile layer for absorbing the solar radiation, 

b) an insulating layer, 

c) a textile layer impregnated with a resin curing under temperature or 
under the effect of a gas, 

10 d) an axothermic coating reacting under effect of a gas. 

IS) (amended) Telescope according to claim 1, characterized in that the 
membranes constituting the mirror and the actuating mmebrane are obtained 
by <depositing a ?ubstance> on a liquids contained i rt a <vertical> container 
rotetrng around <its> vertical axis. 

15 79) (amended) Telescope according to claim 1, characterized rn that the 
membranes have peripheral and/or central flanges <shaped on the walls of 
the containers 

20) (canceled) Telescope according to claim 1, characterized in that 
electrodes centered on the axis of rotation of the container create an electric 

20 fild distorting the shape of the surface of the rotating liquide. 

21) (canceled) Telescope according to claim 1, characterized in that a 
ferroelectric substance exist In the bottom of the container. 

22) (canceled) Telescope according to claim 1, characterised in that an 
accessory light device is located on the optical axis of the system, at the 

25 level of mirror storey. 

23) (canceled) Telescope according to claim 1, characterized in that a 
second convec semi transparent parabolic mirror the axis of which is the 
same as the axis of main mirror, the convex part of which is oriented 
towards the main mirror, and its virtual tocus confounded with the real tocus 

30 of the main mirror. 

24) (canceled) Telescope according to claim 1 , characterized in that the 
secondary mirror is made from a parallel faces parabolic diopter the convex 
face of which is a semi-reflecting coating. 

25) (canceled) Telescope according to claim 1 , characterized in that a third 
35 parabolic mirror, the axis of which is the same as the optical axis of the 

main mirror, the convex part of which is oriented towards this main mirror, 
has its focal point confounded with the one of said main mirror, or very 
slightly more distant from this said main mirror. 
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26) (canceled) Telescope according to cJaim , characterized in that the 
means receiving the image formed by the main mirror is a CCD transparent 
or semi transparent matrix able to receive on its back a luminous signal 

27) (canceled) Telescope according to claim 1 and 26, characterized in that 
5 a second CCD matrix is put on the back of the first, when this is opaque. 

28) (canceled) Telescope according to claim l, characterized in that one 
spherical concave mirror is tied to one of the storey, and in that the 
curvature center of this mirror is located in another storey. 

29) (canceled) Telescope according the claims 1 and 28, characterized in 
10 that there are two or several mirrors of the claims 28, symmetrically located 

around the optical axis of the space optique system. 

30) (canceled) Telescope according to claim 30 characterized in that a cut 
band filter protects the image-receiving photo-electric matrix from the laser 
beam crossed the secondary semi-transparent mirror. 

75 31) (canceled) Teletype according the claims T and 23 characterized in that 
the centre of the secondary mirror is totally reflecting onto a surface which 
is the projection of the surface of the photo-electric image-receiving matrix 
on the surface of the mirror. 

32) (canceled) Telescope according the claim! characterized in that a large 
?0 size circular screen, perpendicular to the optical axis of the telescope, and 

centered on this axis, is located beyond or on the side of the sagittal 
analyser, and in the later case has in its centre an annular hole of the same 
size as the said sagittal analyser. 

33) (canceled) Telescope according to the claim 1, characterized in that a 
25 photo-electric matrix, preferably a portion of a concave sphere, is placed 

slightly beyond the theortical sagittal segment of the main mirror, centred 
on the theoretical optical axis of the telescope, its concave side turned 
towards the sagittal segment, and its centre of curvature being preferably at 
the middle of the sagittal segment. 
30 34) (canceled) Telescope according to claim 1 f characterized in that a 
movable opaque screen perpendicular to the optical axis of the telescope, 
having in its central portion a hole situated on this optical axis, and moving 
in parallel with said optical axis in shch a way that the central hole scans the 
sagittal segment. 

35 35) (canceled) Telescope according to claims 1 and 28 characterized in that 
the face of the screen turned towards the main mirror is covered with a 
photo-electric matrix. 

36) (canceled) Telescope according to claims 1 and 28 characterized in that 
the movable screen is replaced by several stacked polarized ceils, all of them 
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having in their center an inactive zone, theses celles being successlviy 
activated in such a way as to simulate the displacement of the screen. 
37) (canceled) Telescope according to claims 1 and 25 characterized in that 
the spherical matrix has a central hole in which is placed a cylinder the axis 
5 of which is the same as the optical axis, and which i$ mobile along this axis, 
and having at the end which is turned towards The sagittal segment, a photo- 
electric matrix. 

3S) ( canceled) Telescope according to claim 1, characterized in that, In the 
case of an open frame, protecting parabolic membrane, constituted of resin 
10 impregnated fibers, having peripherical flanges exceeding flanges of the 
actuating membrane and mirror, are located beyond the said actuating 
membrane. 

39) (canceled) Telescope according to claim 1 , characterised in that hearth 
bound telescope mirror is free at its periphery and electrically connect at a 

15 rigid support by its cebntral flange. 

40) (cabcefed) Telescope according to claims 1 and 41, characterized in that 
the actuating membrane is applied onto the surface of a rigid support, or 
constitute the superficial layer of this rigid support. 

41) (canceled) Telescope according to claims 1 and 41, characterized in that 
20 tannular covers fitted whith inside surface devices electrically linked with the 

rigid support, are laid onto the centre and periphery of said rigid support, 
said covers covering the periphery and the centre of the mirror. 

42) (canceled) Telescope according to claims 1 and 41, characterized in that 
a cylindrical jacket, made of sounproofing materials, closed at its upper end 

25 by an optical membrane that close it. 

43) (canceled) Telescope according to claim 1, characterized in that the 
enveloppe and the jacket are made of two separated elements, the upper 
cylindrical element, open and comprising the focal storey and the centre of 
curvature storey, and the lower cylindrical element, closed at one end and 

30 comprising the mirror storey. 

11/04/99 Amendments CLAIMS CTE991015) 
Working document 

l (amended). QpticaLdevice comprising a mirror and a device actuating the mirror, 
35 characterised in that the mirror and the actuating device are indenpnrjpnt concave 

membranes (called membranous mirror and actuatino membrane) . 
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14 (amended) - fipticaf device according to claim 1 characterized in that the actuating 

membrane and the membranous mirror are made totalfy or partially of a material having 
shape memory. 

15 (amended)- Optical device according to claim 1 characterized in that, for their folding, 
5 the concave actuating membrane and the concave membranous mirror are made quasi plane 

by the formation of concentric circular undulations obt ained by a succession of centred 
distorsion alternately concave and convex, and_t h,e_quasi pfane one thus obtained rolled up 
on itself according t o a diamete r. 

18 (amended)- pj>tical device according to claim 1 characterized in that the actuating 
10 membrane and the membranous mirror are obtained by material deposit on a liquid 

contained in a container rotating around a vertical axis. 

19 (amended)- Optical device according to claim 1 characterized in that the membranous 
mirror and the actuating membrane have central and/or peripheral -Ranges 

44 (new)- Optical device according to claim 1 characterized in that the distance between the 
15 actuating membrane and the membranous mirror is monitored permanently by capacitive 
coupling between said actuating membrane and said membranous mirror. 

11/04/99 CLAIMS (TE991015) 

20 1 (amended). Optical device comprising a mirror and a device actuating the mirror, 

characterized in that the mirror and the actuating device are independent concave 
membranes (called membranous mirror and actuating membrane). 

14 (amended)- Optical device according to claim l characterized in that the actuating 
membrane and the membranous mirror are made totally or partially of a material having 

25 shape memory. 

15 (amended)- Optical device according to claim 1 characterized in that, for their folding, 
the concave actuating membrane and the concave membranous mirror are made quasi plane 
by the formation of concentric circular undulations obtained by a succession of centred 
distorsion alternately concave and convex, and the quasi plane one thus obtained rolled up 

30 on itsetf according to a diameter. 

1 7/07/06-20:48 6 US 08/809,620 (TE200b071 7b) 

Coulven VERNOIS - Claims listing 

PAGE 7/10 1 RCVD AT 7/17/2006 4:46:30 PM [Eastern Daylight Time] * SVMSPTO-EFXRF-6/43 1 DMS:2738300 * CS!D:+3329761 1 127 ' DURATION (mm-ss):03-24 



17/07/2906 10:52 



+33297611127 



VERNOIS GOULVEN 



PAGE 98/10 



1 7/07/06-20:48 



7 



US 08/809,620 (TE2006071 7b) 
Coulven VERNOIS - Claims listing 



18 (amended)- Optical device according to claim 1 characterized in that the actuating 
membrane and the membranous mirror are obtained by material deposit on a liquid 
contained in a container rotating around a vertical axis. 

19 (amended)- Optical device according to claim 1 characterized in that the membranous 
5 mirror and the actuating membrane have central and/or peripheral flanges 

44 (new)- Optical device according to claim 1 characterized in that the distance between the 
actuating membrane and the membranous mirror is monitored permanently by capacitive 
coupling between said actuating membrane and said membranous mirror. 

10 07/12/06 Amendments CLAIMS (TE20O6O52G) 

Working document 

1 (twice amended)- Telescope optical device comprising a mirror and a device actuating 
the mirror, 

characterized in that the mirror and the actuating device are i ndepend e nt comqv f i fcgje 
15 concave membranes (c&Hed- membranous mirro r -a nd- actuating membrane) without contact 
b_e_tw_een them, or with an other device, free at the i r per i ph e r i es and tied bv their central 
parts to the telescope .. 

14 (canceled)- Optical device according to claim 1 characterized in that the actuating 
membrane and the membranous mirror are made totally or partially of a material having 
20 shape memory 

18 (canceled)- Optfcal device according to claim 1 characterized in that the actuating 
membrane and the membranous mirror are obtained by material deposit on a liquid 
contained in a container rotating around a vertical axis. 

19 (canceled)- Optical device according to rlaim 1 characterized in that the membranous 
25 mirror and the actuating membrane have central and/or peripheral flanges 

44 (canceled)- Optical device according to claim 1 characterized in that the distance 
between the actuating membrane and the membranous mirror is monitored permanently by 
capacitive coupling between said actuating membrane and said membranous mirror. 

45 (new) - Telescope optical device according to claim 1 , 

30 characterized in that there are two levels of control to give at the free membranous mirror 
a perfect shape : 



17/07/06-20:48 



7 



US 08/809,620 (TE2006071 7b) 
Goulven VERNOIS - Claims listing 



PAGE 8/10* RCVD AT 7/17/2006 4:46:30 PM [Eastern Daylight Time] * SYRiUSPTO-ff XRF-6/43 * DNIS:2738300 * CSID:+3329761 1 1 27 * DURATION (mm-ss):03-24 



17/07/2006 10:52 +33297611127 



VERNOIS GOULVEN 



PAGE 09/10 



17/07/06-20:48 8 US 08/809,620 (TE2006071 7b) 

Goulven VERNOiS - Claims listing 

In a first level, an aproximate shape is given to the free actuating membrane by 
interaction of a magnetic fiefs tied to the telescope with magnetic fields generated by 
actuating membrane; 

in a second level, a perfect form is given to the free membranous mirror by electrostatic 
5 interaction of the free actuating membrane with the free membranous mirror. 

46 <new) - Telescope optical device according to claim 1 , 

characterized in that by use of the capacitive coupling between the conductive layer of the 
mirror and specific electrodes of the actuating membrane, the spread electronic integrated 
in the actuating membrane acts for the self-stabilisation of the shape of the system mirror- 
10 actuating membrane 

47 (new - 15 twice amended) - Optical device according to claim 1 characterized in that, for 
thetr-fol d t rtg, th e co n cave a e t tr at i ng membrane— cmd- the concav e membranous mi rror are 
made quasi p la n e by the formati o n -of - concentr i c c i rcula r un d u l a tion s obta i n e d by a 
st tfccs^ fr on of centred d i s tor t i on a l t e rnate l y ronrav e -a mJ-eonvex, and the quasi p l a n e o ne 

1 5 thtre-obtafned rolled up on its e l f ac cor din g to a di am tr fr ei'> for ils folding. Lhe concave 
membranous mirror is deformed bv the formation of concentric circular ondulations 
obtained bv a succession of centered distortions alternately concave_and_convex. altering 
the pure concgy_e_s_urface of the membraneous mirror in a circular surface comprising a 
s_eries of circular centered wawes whose the vertical crest to crest distance is so small as one 

20 wishes, in view of the number of waves so great *<; nnp wkhe<; 

. and in that the thin almost flat object so obtained is wound onto itself, forming a cylinder . 

48 (new - 15 three amended) Optical device according to claim 1 characterized in thai, for 
the ir fo l d in g, the— con cav e- actuating membran e and the concave m e mbranous m i rror are 
mad e quas i p l ane by the for mat i o n o f <-oneen^4e—etf cu l ar und ul at i o n s — o btai ned by a 

25 succ e ss i o n of c en t red- cHslior sT on - a l ternately concave and conv e x, and the quas i- pten e- one 
thus obta i ned roil e d up on i t s el f a ccordmg-^o— a - d t a metef for its folding, the concave 
inprtthrannM* *r1; ua tinn membrane is deformed bv thp fnrmatinn nf eftnepntric circular 
ondulations obtained bv a succession of centered distorsions alternately concave and 
convex, altering the pure cuncave surface of the membraneujub rnirrur in a circ ular surface 

30 comprising a series of circular centered wawes whose the vertical crest_to_cr_e $t distance is so 
small as one wishes,_in_view_of the number of waves so great as one wishes^ 
and in that the thin almost flat object so obtained_Ls wound onto itself, forming a cylinder. 

07/12/06 CLAIMS (TE20060526) 

35 1 (twice amended)- Telescope optical device comprising a mirror and a device actuating 
the mirror, 

characterized in that the mirror and the actuating device are free concave membranes 
without contact between them, or with other device, and tied by their central parts to the 
telescope.. 
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45 (new) - Telescope optical device according to claim 1 f 

characterized in that there are two levels of control to give at the free membranous mirror 
a perfect shape : 

In a first level, an aproximate shape is given to the free actuating membrane by 
5 interaction of a magnetic field tied to the telescope with magnetic fields generated by 
actuating membrane; 

in a second level, a perfect form is given to the free membranous mirror by electrostatic 
interaction of the free actuating membrane with the free membranous mirror. 

46 (new) - Telescope optical device according to claim 1 , 

1 0 characterized in that by use of the capacitive coupling between the conductive layer of the 
mirror and specific electrodes of the actuating membrane, the spread electronic integrated 
in the actuating membrane acts for the self-stabilisation of the shape of the system mirror- 
actuating membrane. 

47 (new ■ 1 5 third amended) - Optical device according to claim 1 , 

15 characterized In that, for its folding, the concave membranous mirror is deformed by the 
formation of concentric circular ondulations obtained by a succession of centered 
distorsions alternately concave and convex, altering the pure concave surface of the 
membraneous mirror in a circular surface comprising a series of circular centered wawes 
whose the vertical crest to crest distance Is so small as one wishes, in view of the number of 

20 waves so great as one wishes. 

and in that the thin almost flat object so obtained is wound onto itself, forming a cylinder. 

48 (new - 1 5 third amended) Optical device according to claim 1 , 

characterized in that, for its folding, the concave membranous actuating membrane is 
deformed by the formation of concentric circular ondulations obtained by a succession of 
25 centered distorsions alternately concave and convex, altering the pure concave surface of 
the actuating membrane in a circular surface comprising a series of circular centered wawes 
whose the vertical crest to crest distance is so small as one wishes, in view of the number of 
waves so great as one wishes, 
and in that the thin almost flat object so obtained is wound onto itself, forming a cylinder. 

30 
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